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Atty. Docket No. SP-0649.1 (EVEOl P-565) 



Art Unit 
Examiner 
Applicant 
Appln. No. 
Filing Date 
For 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



1745 

C- Chaney 
John C- Nardd 
09/213^44 
December 17, 1998 

Alkaline Cell Having A Cathode Incorporating Enhanced Graphite 



Assistant Conraiissioner for Patents 
Washington, D.C 20231 



Dear Sir: 




DECLARATION UNDER 37 C.F.R. SL132 
I, the undersigned, hereby declare: 

1 . I am the inventor of the above-identified patent application. 



2. I am empbyed by the assignee in the above-identified application, Eveready 
Battery Corrtpany, Inc. 

3. I executed a declaration under 37 C.F.R § 1 . 1 32 in the above-identified 
application on October 16, 2000. 

4. I have thoroi^hly reviewed U.S. Patent No. 5,482,798 ('Ihe Mototani et aL 
patent"). 

5. I believe that at least one of the commercially available expanded graphites 
(Samples B-D) in my October 16;, 2000, declaration was made using a process that ^Is within 
the general description of how expanded graphite is made according to the Mototani et al. patent, 
to the extent that the process is disclosed therein. I believe this more clearly demonstrates that 
expanded graphite made according to the teachings set forth in Mototani et ai. does not 
necessarily have a kerosene absorption value in the range of 2.2 to 3.5 ml/g. 

6. In my October ] 6, 2000, declaration, I was not able to disclose details of the 
manuiacturing processes for any of Samples B-D, because it was roy understanding that such 
information had been provided to me by the manu^turers under confidentiality agreements 
between my employer and each of those manufiacturers. Since 1 made my October 16* 2000, 
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J hn C. Naidi 

09/213,544 

2 



declaration, a co-worker discovered in his files a publicly available hrochure from Chuetsu 
Grapliite works Co., Ltd., the supplier of the ocpatided graphite material identified as '"Sample 
D" in that declaration. This brochure, attached bs an Exhibit hereto, provides a general 
description of the process Chuetsu used to make expanded graphites (Special Treated Graphite 
on the eighth page of the Exhibit). 

7. Chuetsu's brochure discloses, in part, that '*flake graphite is treated with 
concentrated sulfuric acid ... heated at high temperature of 950* to UOO^C" to expand the 
graphite, which is then pulveri;ad to make special treated graphite. Chuetsu's process emptoys 
common general process steps corresponding to those taught in Example 1 of the Mototani et al. 
patent^ wherein e^q^anded graphite is prepared by introducing suliFUric acid into between 
interlayers of the artificial graphite and heating rapidly at a temperature of 800"* to 1000°C to 
expand greatly spaces between the mterlayers of the graphite, and the resultant expanded 
graphite is crushed (col. 3, lines 40-51). 

8- Sample D in the Table in my October 16, 2000, declaration exhibited a kerosene 
absorption value of 1 .98 ml/g. The San^le D material was identified to me by Chuetsu as BSP- 
grade material. It is my understanding that the Sample D material was made according to the 
same general method as the special treated graphites (also BSP grades) listed on the sixth page of 
the Exhibit, and therefore^ expanded graphite made according to the general teachings of the 
Mototani et al. patent would not necessarily have a kerosene absoiption value of 2,2 to 3.5 ml/g. 

The undersigned hereby declares that all statements made herein of his own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
fiirther, that these statements were nrnde with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment or both, under Sections 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



By: 




Date 
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Make the innovation 

CHUETSU GRAPHITE WORKS Ca,LTD. 



EXHIBIT 
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GRAPHITE PftOOUCING AREAS 




CLASSIFICATION OF CRApHITS 



•'^7■7-^;^ UKRAINE 



Graphite 



Synthetic Graphite 



Crystalline Graphite 



Amorphous Graphite 



'^ ' ■■■:m CHINA 



Rake Graphite 



.^^HXiiii* MMJAGASCAUij 





• vif*";^ *;u MADAGASCAU 
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.''bCO^SS A new world of graphite promising limitless possibilities for future generations. 

Graphite is a safe, ne>(l-generation basic raw material that poGe& no threat to 
the environment. Various kinds o1 graphite are produced throughout the world 
and each kind should be used tor the most suitable application. 
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-7- X 1^011 



3500 1: 

#j» f£ ai £ Q.d~1.0(cal^cm6ec'C) 
#?ilSlfe5«ff.» 1,7X10«I/TC 



■GENERAL PROPERTIES OF GRAPHrTE 
•Molecular w«ight 12.011 
dAppesranc^ Blackigh gray 

•CrystJ^I ?yfltem Hoxogonal 
•Sp^CiliC (jravrty 2.23*-2.26 
• MellingpCrrrt 3,500'C 
•Hardness 1 ~2Mahs 

•Spflclfic heai 0,4$caygfC 
•Heot conductivity 0.4— 1 .Ocattom sec'C 

•Elei;trlO spaciflo raairtivily Z'^A-X 1 0"*cm 
#C<JfilfiCisni q1 thermal expancion 1 .7X1 0'^ \rC 
•Modulus 3— ^XlO^kg/cnn^ 



CHARACTCf'iSTlCS OF GRAPHITe 



}PI 7i 1l4 



LUBRICATWE PERFORMANCE 

Gr-ophltft provides supsrb lubricalion cind Its propenieB undergo arnnoGt no 
oh'ingc Ovnn .It ninh t**'^D?raiure3 or unri«r hoovy loortR- Thanks to its Dpr*ui;t 
suitability as a mainton.incfl-tffte method of lubrication, the USft or grapnn«is 
constantly SKpamlirt^. 



ELECTRIC CONDUCTIVITY 

Graphlte'R resistivity is 2^4X10'^ U cm, which is a bit interior to That ot such 
metals as COppOr, sliver and gold, bul because graphite is less liheny 10 bfi 
oxidized than COppor ancJ is diRaper than silver or poW, It ^R more wide»y usefl. 



HEAT OONDUCTWITY 

graphite oxhfblts the 53me heat conducting nrt&chanism as elPCtrictty end 
offers Bxcelldnt heat COrtOucHvlty, In fact, It Is added often to refractory . rMet, 
rcf'ln, ctnri The like for the purpose of Improvingf heat conductMty. 



im 5W! I-X <t>Sl%/»^itfir.5/r'.i;:fSfi^t?S;KSElZJ3i^TU3.5D0-C 

s 5: li. i; ADifi^13!)t::^< ffl ? n ^5: tv, 

HEAT RCSrSTANCE 

Graphite is suDjcct to oxidailon wear at temperatures exceedlrig 500 C in an 
oxdlzing atmosphhere but In a non-oxidizing atmosphere it remains stable up 
10 3.5001C and offers excellent thermsl resistance. It is commonly used In 
refractory maiariau;. iociudii^ maQftefiia carbon bricks for the irort » steel 
industry. 



RESISTANCE TO CHBMICALS 

GraptiltR pQfiRfic^RPs rh« covaipnt cry.<tia!iine {ttrijcture of carbon, which tDakas. 
it e?tircmcty stable, ii is stable in th« prasanco of both acid and aikaiino 
substances, and it has outstanding resistance to chemicals. 
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It^'^y^t^KZ Countless characteristics. Countl«$3 possibilities. 

The saga of graphite is a story without end. 

Graphite is a multi-purpose material leaiuring superior characteristics. It is destined 
10 support tomorrow's technological advances and Innovations in every field as its 
applications and its potential continue lo grow. 



KINDSOFORAPHTfE 



7U- 



i5t no 

i=rfect 

■mteis 



such 
to be 
used. 



'MM. 




FLAKE GRAPHITE 

This Is the crystal having the fotlated apperanco 
and fs the nraphiic o! tnc most 3<jvancod otaph' 
izBiion. 



VE(N GRAPHITE 

Thr3 is the graphite produced In the ve^n ^x^\^ 
and having the rnn<tflive shapo- 



AMORPHOUS GRAPHITE 

tl^ts is the fjirciphtte hcTving the earthy or masfJve 
appearance. It is amcrphous. 



/ end 
jbber. 



In an 
'ic up 
e<J in 
stQei 



J 



SYNTHETIC GRAPHITE 

TTds graphite te torm^ by molding raw materials 
- oh as pfltroicum coke, sintarlng the molding 
J graphilfjting the slnlered molding at a high 
(yhipftfOturefaboveaSOOTC ). 




EXPANDABLE GRAPHITE EXPANDED GRAPHFTE 

AnfltijroHlake graphrte which hao&oonchenriicaDy treated and producing the expand atrie. It will expand 
(100 lo 300 times) Pke a c3torpj)lar when high temperaturfi heolcd. H is the expanded graphiie. 



oKes 
altne 
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: A UST or OUR REPRESENTATIVE PR0PI.»CT5 | 



■CRYST ALLINE GRAP HITE 



Type 


F.C(%) 


Ash(%) 


ValatilD matter{%) 




SiZQ 




UX* 1 UUUU 


=39. U 




n c: 




r""m 

5^-— — 








U.D 






2 jUHfl 




FBF 






Lr.O 


A i f Abasia 




I /am; 


BF 


99.0 






Mveragw 


5 ^rn 


1 aani; 




99.0 


0.5 






1 5 ^rn 


viva '''f 




SB.5 


l.D 


0.5 


AveraBO 


Ettm 


( Sam) 


SSC^OO 


9e.s 


1.0 


0.5 




^um 


( 7^m) 


SSC-3 


98,5 


1.0 


0.5 


AvRrR^B 


Sxjm 


( Sam) 


SSC 




1.0 


0.5 


Average 


IB^fm 


(18am) 


CX-600 


97.0 


s.o 


1.0 


Average 


4tfm 


< 7am) 


CPFS 


97,0 


2.0 


1.0 


Average 




< Sam) 


CPM 


97.0 


2.0 


1.0 


Average 


7am 


(lOam;. 


CPB-6S 


97.0 


2.0 


1.0 


Av^aee 


9xirn 


(I2ai 'I 


CPB 


96.5 


2.5 


1.0 


Average 


15am 


(isam) ' 


96E 


96.0 


3.0 


1.0 


Average 


7am 


(lOam) 


961 


94.0 


5.0 


1.0 


Aversf»e 


7am 


(lOam) 


SBL-3 


94.0 


5.0 


1,0 


Average 


15am 


(laam) 


SOLO 


90.0 


8.0 


2,0 


Average 


15am 


(18am) _ 


CPC 


67.0 


11.0 


2.0 


Avcrogo 


12am 


(15am) " 


S-87 


Q5.0 


13.0 


2.0 


Average 


ISam 


(laam)"' 


K-3 


83.0 


15.0 


2.0 


Avemgs 


7am 


(10am) 


CF^O 


99.0 


0,5 


0.5 


+ 180MrTi 


70% 




CF-4B 


99.0 


0.5 


o.s 


+300wm 


70% 




CF-32 


99.0 


0.5 


OS 


+500xim 


70% 




CP- 150 


9B.O 


1.0 


1.0 




65% 




CP- 100 


98.0 


1.0 


1.0 


45—1 SO*/m 


7596 




HF^O 


S8.S 


l.O 


0.5 


+ ieOM"i 


70% 




HF-4e 


*9a.s 


1.0 


0.5 


+300 jum 


70% 




HF-92 


sa.5 


1.0 


0.5 


+50D/Mm 


70% 




SC'iaO 


■aa.o 


15.0 


2.0 


-l50(um 


90% 




SC-80 


eao 


15-0 


2.0 


+ 150Aifn 


60% 




SC-SO 


83.0 


■~"Ts.o 


2.0 


+250 Aim 


60% 




SC-3S 


83.0 


15.0 




" +500 ^jrn 


70% 




■AMORPHOUS GRAPHITE 












Type 


F.C(%) 


Ash(%) 


votetile matter(%) 


Sfze 


APF-300D 


92.5 


5.5 


2.0 


Averaf^e 


0.5 am 


( 3am) 


APF 




S.5 


2.0 


AvCfOgC 


0.eam 


( G^Jm) 


AX-60Q 


83.0 


M.5 


2.5*' 


Average 


0.6 am 


( 4ar y 


S-3 


83.0 


14.5 


2-5" ' 


Avcroge 


0.7 am 


( 4ao..y 


AP-e 


83.0 


14.5 


2.5 


Averaee 


2.0am 


(lOam) 


AP-3 


83.0 


14.5 


2.5 




95% 




30aF 


80.0 


17.5 


2.5 


— 45iim 


90% 




1 50F 


80.0 


17.5 


2.5 


-T04/ym 


90% 
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> Responding to your needs with comprehensive engineering. 

>A b$t> reliable technology proven by a wealth of experience and leading-edge 

technolociy born of advanced systems, we can promptly meet your every need 

and rcquirGmcnt. 



3jt/m) 



ISYNTHETIC GRAPHITE 



Type 




Ash(%) 


Volatfle niatter(%) 


Size 


RA-IOOOO 


99.S 


0.1 




Averaea 


1 f^m 


( a am) 




39.9 


0.1 




Avsraee 


2/jm 


< 5am) 


RA-15 


9S.g 


0.1 




AveraRe 


S^m 


( 8am) 


RA-44 


99.9 


0.7 




Avarape 


iSjwm 


(18am) 


6X-600 


99B 


0.5 




Average 


4um 


( 7am) 


1 


99.5 


0.5 




Awcregc 


Gijm 


(9 am) 


G-3 


99.5 


0.5 




—75 Aim 


QO'^ 




G-150 


98,5 


O.S 






8096 






99.5 


0.5 




-150t:m 


B0% 






99.5 


0,5 




0.3^O.15rnm 


B0% 






99.5 


0.5 




0.6-'0. 104 mm 






G-50 


99.5 


0.5 




2^0.3mm 






A.. .lCINEDCOK5$ 


Type 


F.C(96) 


Ash(%) 


Volatile m8tter(%) 




Size 




CMW-6S 




0.5 




Average 




( Bam) 




99,5 


0.5 




-45wnn 


90% 




CMW-sao 


S9.S 


0.5 




— 75Aim 


90% 




CMW-3a 


99.5 


0.5 




D.s-'0. 104 mm 


80% 




•SPECIALTREATED GRAPHITE 


Type 


Ash(%) 


SpGcifio Surface 


Size 


BSP-3Q00 


2 


58 


Average 


2pm 


( Sam) 


BSP-600 


2 


33 


Averdee 


Bf/m 


( Sam) 


BSP-3 


2 


a? 


AveraRe 


15am 


(20am) 



am 


1 32 


38 


45 


63 


75 


104 


ISO 


ISO 


250 


300 


355 


500 


1000 


Meeh 


1 440 


390 


330 


235 


SOD 


150 


100 


S3 


60 


50 


42 


30 


16 
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SPECIAL TREATED GRAPHITE 



Flake graphite Is widely used in various industrial products, including abrasive materials, batteries, 
and refractories, thanks to Its exceflent lubricity, electric conductivfty, heat conductivity, heat 
resistance, and resistance to chemicals. However, flake graphite hag poor compatibility with its 
counterpart materials, whether powder or liquid, and when mixed in. may cause various negative 
effects. For this reason, we developed special treated graphite with better compatibility than 
flake graphite. 




PH0T01 SPECIAL TREATED GRAPHITE (K300) 



HOW SPECIAL TREATED GRAPHITE IS MADE 



PHOT02 FLAKE GRAPHITE 200) 



POWDER CHARACraSTICS OF SF^OALTT^EATED G^^^ 



Special treaiad graphite is made from cypanded 
graphite. First, Hake graphite is treated wim con- 
cfiintratecl sulfuric add and a strong oxidant such 
as hydrogen peroxide, hydrochloride peroxide, or 
manganate peroidde. so thet graphite intercalation 
compounds are formed, which are then washed 
with water and dried to make expandable graphite. 
When the expandable graphite is heated at a high 
temperature of 950' to 1 1 EX) "C , the sulfuric acid w 
sulfuric Ions inserted between the graphite layers 
are? v?innri7R<:f. The prep!^urft ciRnRraied t?y rhm 
vaporization spreads through the graphite, and the 
intorlayar space of ttie graphit© Instantly expands 
10G to 300 times. This product i$ then pulverized by 
a special method to make special treated graphite. 



Special treated graphite has an extrsjmely larger 
specific surface but smaller bulk density tl^an scale 
graphite. SEM images of the two types of graphite 
are shown in Photo 1 and Photo 2. The special 
treated graphite has a honeycomb structure on the 
particle surface and thinner walls. In Figure 1. its 
radial crushing strength tsi compared to that of 
graphite molded by the no-binder nf^thod. Special 
treated graphite is exlremefy stronger than flake 
graphite. 



l^AGE RECORD OF SPECIAL TREATED GRAPHITE 



TABLE 1 CHARACTERISTICS OF SPECIAL TREATED GRAPHITE 
AND FUVKE GRAPHITE 





FECIAL TREATED 
GRAPHITE 


FLAKE GRAPHrrE 


Fixed catboniH) 


98.59 


99.50 


Ash(J5) 


0.39 


0.11 


Volatile mat!eK%) 


1.02 


0.39 


fVIoisture(%) 


0.40 


0.20 


Specirfcsurtace(iti'/fi) 


25.3 


3.9 


Bi;IkdeD5ity(g/c(5') 


0.085 


0.?»35 


Particle <;i2ef;/m> 








10.24 


11.0? 


Dm 


40.06 


^ 4t.66 


0<Ki 


89.33 


^.75 



It has proven highly eftective when used in aorasive 
materials* batteries, refractories, motor brushes 
and other motded produas. Appiicaiions in other 
fietd.s gre also increasing. 



FIG.1 RADIAL CRiJSHING STRENGTH OF 
GRAPHrrE MOLDED 



150 



c 

SlOO 



0 

% 50 



• Spectal treflted graphite 
■ Flake graphite 




CHUETSU GRAPHITE WORKS CQ-LTD, • U ^.wst- y^^^ fax .og.gsma.ux.. n t. m;.? .rrr^ r^?^ =^a-. 
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EXPANDABLE GRAPHITE 



Expandable graphite is natural flake graphite obtained by chemically treating graphite and heating 
it at a high temperature, so that it expands like (lOO to 300 times). This unique characteristic 
makes it ideal for use In flame-resistant materials and insulating materials. By compressing and 
molding expanded graphite by the no-binder method, graphite sheet and graphite molded 
products can also be obtained. 




EXPANDABLE GRAPHITE Cx350) EXPANDABLE GRAPHITE WPTH EXPANDING (x350) 



01 PRODUCTION OF EXPANDABLE GRAPHITE 

Expandable graphite is produced by treating natural flal<e graphite with a concentrated sulfuric acid and nitric 
acid as well as with strong oxidizing agents (perchlorfc acids, perchlorates, dichromates. and hydrogen 
peroxides) , then rinsing and drying the compounds. 



Q A UST OF PRODUCTS 









5fzB(M9sh) 


Type 


Ash (96) 


Specific vcluine 


+S0 


20-42 


42-80 


-BO 






(crrrVs) 


% 


% 


% 


% 


SSLF 


0.5 


SQO 


3 


70 


ao 


5 


SSMF 


□.5 


180 




40 


50 


10 


SSFF 


0.5 


180 




20 


7Q 


10 


SLF 


1.0 




R 


70 


20 


0 


SMF 


"I'.b 


i'Bo" 




... — 


30 


10 




vo 


190 




50 


70 


10 


ELF 


5,0 


T80 


5 


70 


;?o 




EMF 


S.Q 


180 




40 


SO 


10 


1=PP 


5.0 


180 




SO 


70 


10 


CMF 


BO 


150 




40 


SO 


10 



^ METHOD FOR MEASURING SPECIFIC VOLUME <Our standards) 

{l)Mallain the moisture of the sample at 1% or under in the atmosphere ol 60 to 1 10"C in an electrothermostat. 
{?)Coflect 19 of the sample. 

(3)Sufficientry heat a quartz measuring cylinder (tjorg 74mm ©and capacity 300cc) in the atmosphftre of 950 

to 1000'C in an electric furnace. 
{4)Quickfy remove the quartz measuring cylinder in the electric furn.^ce and put it into the cylinder. 

(5) Agarn put the quartT- measuring cylinder Into the electric furn;»cft and wait tor about 30 seconds for the 
sampic to expand fully. 

(6) Gentiy remove the quartz n^asuring cylinder and allow it to cool down to room lemperature, then precisely 
measure the weight of the sample. 

(^)Lightly level off the top surface of Ihe expanded sample by using a needle-shaped bar and measure 

Ihe volume. 
(8)Specitic volume is doreriTiined as follows: 
v;5pecific volume 

V; volume of sample after expansiontcm-') 
Wiwaighl of sample after expanslonCg) 



CHUETSU GRAPHITE WORKS CO-LTD, ieiiOf>tcRi 55r;r>FAx loe^t^-ji :fi o>;^c"*55-55iM fax io3»;»2.'i.^ s^ion 
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MakBthelnnQwation 

TEL(06)6ai-2555 FAXC06)881-e4&0 
TEL<f)3>32K-569l f=AXCD3X=C!rifi-5596 



3 
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